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(54) SPREAD SPECTRUM TRANSMITTER-RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To save power consumption 
by suppressing the sampling rate of a receiving signal to 
min. 

SOLUTION: A dispersion signal which is spectrally 
reshaped by a digital reducing filter 103 is converted into 
a baseband analog signal by a D/A converter 104 and, 
then, frequency-converted into the signal of a radio 
wave frequency band so as to be transmitted from a 
transmission antenna 109 after power amplification by a 
power amplifier 106. On the reception side, a dispersion 
sign replica generating circuit generates replica sign 
groups sc-l' and sc-Q' of a dispersion sign which is used 
on the transmission side. A tt/4 shift QPSK reverse 
spread spectrum circuit reversely disperses received 
digital baseband signals rx-l and rx-Q which are sampled 
by a chip plate and outputs the reverse dispersion 
signals rd-l and rd-Q of a symbol rate. A decision circuit 
executes sign decision by the delay wave detection or 
synchronous wave detection of the reverse dispersion 

signal so as to execute an output A clock regeneration circuit generates a regenerated clock 
which is synchronized with the received signal. 
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[12] Publication No.: Japanese Patent Appln. Laid-open Hei 9 
No. 153883 

[43] Publication Date: June 10 , 1997 

[21] Application No: Japanese Patent Appln. Hei 7 No. 312391 
[22] Application Date: November 30 , 1995 
[71] Applicant: NEC CORPORATION 
[72] Inventor: SATO TOSHINOBU 

[54] [Title of the Invention] 

SPREAD SPECTRUM TRANSMITTER RECEIVER 

[0013] The object of this invention is to provide a 
spread-despread circuit which can employ an efficient 
transmitting power amplifier , used in a terminal of a mobile 
communication system adoptt ing the code divis ion multiple acces s 
(CDMA) method. 

[0014] That is, the object is to make realization of a circuit 
easy by suppressing an amplitude change of a spread modulating 
signal small, making possible to adopt QPSK as a primary 
modulation technique by solving the problem of the 
above-mentioned OQPSK, and holding down a sampling rate of a 
received signal to minimum . Also, the object is to enhance 
properties by reducing a power consumption and causing no 
interference between I and Q components. 

[0015] 

[Means for Solving the Problems] The spread spectrum 
transmitter-receiver of this invention comprising: 
a transmitting portion comprising: 

a 7T/4 shift QPSK spread spectrum circuit (102 in 
Fig. 1 ) performing the 7V/A shift QPSK spread spectrum modulation 
for transmit data according to a spread code; 

a spread code generation circuit (107 in Fig.l) 
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generating a spread code; 

a digital low pass filter (103 in Fig.l) performing 
transmittal spectrum shaping of the spread signal which was 

spread in the 7T/4 shift QPSK spread spectrum circuit; 

a digital / analog converter (104 in Fig, 1 ) changing 
the output signal of the low pass filter into an analog baseband 
signal; 

a modulation circuit (105 in Fig.l) changing the 
analog baseband signal into a radio signal; 

a power amplifier (106 in Fig.l) amplifying the 
modulated signal; 

an antenna (109 in Fig.l) transmitting the radio 

signal, 

a clock generation circuit (108 in Fig. 1 ) supplying 
a clock signal to each circuit, and 

a receiving portion comprising: 

an antenna (201 in Fig. 2) receiving the radio signal; 

a demodulation circuit (202 in Fig. 2) changing the 
radio signal which was received with the antenna into a receiving 
baseband signal; 

an analog / digital conversion circuit (203 in Fig. 
2 ) changing the receiving baseband signal into a digital signal; 

a 7T/4 shift QPSK despread spectrum circuit (204 
in Fig. 2) performing a 7T / 4 shift QPSK despread spectrum 
demodulation for the receiving digital baseband signal according 
to a replica of the spread code; 

a spread code replica generation circuit (207 in 
Fig. 2) generating the replica of the spread code; 

a judgment circuit (205 in Fig. 2) judging data based 

on a despread signal which was despread in the K /4 shift spectrum 
despread circuit; and 

a clock regeneration means (208 in Fig. 2) supplying 
a clock which synchronized with the received signal to each 
circuit. 
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[0022] 

[Embodiments] Next, this invention is explained with reference 
to the drawings. 

[0023] Fig.l is a block diagram showing the configuration of 
the transmitting section of one embodiment of this invention. 

[0024] Referring to Fig. 1 , the transmitting portion of the spread 
spectrum transmitter-receiver of this invention including 
serial/parallel converter 101 which change transmit data into 
2 bit-parallel signal, 7T/4 shift QPSK spread spectrum circuit 
102 performing the 7T/4 shift QPSK spread spectrum modulation 
for transmit data according to a spread code, a digital low pass 
filter 103 performing transmittal spectrum shaping of the spread 

signal which was spread in the 7T/4 shift QPSK spread spectrum 
circuit, digital/analog converter 104 changing the output signal 
of the low pass filter into an analog baseband signal, modulation 
circuit 105 changing the analog baseband signal into a radio 
signal, power amplifier 106 amplifying the modulated signal, 
antenna 109 transmitting the radio signal, clock generation 
circuit 108 supplying a clock signal to each circuit. 

[0058] 

[Effect of the Invention] The first effect is that it is possible 
to use the efficient transmitting power amplifier and to achieve 
power saving of the mobile communication terminal. 

[0059] The reason is that since by using 7T/4 shift QPSK as the 
secondary modulation technique as shown in Fig. 8 the phase 
tracing of the modulating signal does not pass on an origin and 
the amplitude change of the sending signal can be suppressed 
small, the linearity in a large channel range of the transmitting 
power amplifier becomes unnecessary and it is not necessary to 
use the bad efficiency class A linear amplifier. 
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^7^-/U->a.— 7^-7- (Wa 1 s h -Ha d a m a r 
d) n-^r, fc^VMiitXa*— yUK (Go 1 d) ??-§-5rffl 
vtuffj;v\ ifa^^fcCPU&SVMiDS P (* 

so 15®) teflMW8*»l 0 7KE* S-tt-T 



(6) 



*3t, ttftff4H8£»l 0 7ttw©K1t3itfcflF-9-3R*lJ 
«r)H9tM ►> iS Ltil A-rntfJ:v \ 

[0 0 4 1] «/4->7 hQPSK^^ hv^itSfclHlK 
1 0 2 0BffCo^t, H3SrfflV^TRW-r*. B9 3A> 
e>#7J>-5<fc «/4->7 hQP SK^ h/utt» 

(sc-I, s c -Q) = (0, 
« (1. 
= (1. 
= (0, 

<DfflQ\3}fc$:1b1tx.5 0 r <D £. o t£{£fiMm*. I, Q 

CHK3 0 2ttK/4<BflaBEMBSr*T3fc»e>, ±lEfcffi 
EfelelSS 3 0 1 <o J: 5 lc I , Q^AHfx, «F*Rfct 

/- lfetyzfRblnX^ZIZib, fcibA»i:»8ii!9<OM 

[0 0 4 2] */4->7 KQP SK^ h/UffiSclslig 
10 2 ttjgff?*-* (t d-I, t d -Q) , itmftft 

(sc-I, s c — Q) , o 
y ^ c 1 k 3 (Off 5 C y H SrA* L, &»{f -«§- ( t x - 
I, tx-Q) £ffl;Wxii*a^fcat>, ±125 f y h<n 

AMm-zr pisxt L-cROMx-^^fitai^-r 

h/H£«ft^- (tx-I, t x-Q) Sri, Q^p® 

[0 0 4 3] jr/4 ->7 hQP SK^ H/H£»[hIS& 
10 2 T't£fc$*l,fcfej&«^ ( t x - I , t x — Q) 14 
xv f ^/l^(S^i®iii7-i'/U? 1 0 3-C*^ h^SJ^^tL 
■5„ ^*yM6*6»S7.r/u*©4*ttH:, 3d 
B*-y h^-7jl^=l. 9 2MHz (=fyyi/- H 
/2) , D-/l/t777^^=0. 3 <DyU— h • X 

*£i|>I=5MHz (=3. 8 4MHzXl. 3) X'&Z. 
Z.<DX.*)ti.y 4/\<9\S.pffl M^^lz-^a^) FI 

R y <( i\< * *m v ^ z t ic J: 9 Jc«5lt?t 5, 
[0 0 4 4] ?i?9/M&8iy 4)^9 1 0 ZX*s<? K/U 
S^^ixfcffi^f^Sxv'^/W/T^-n^ (D/A) 
m#l 0 4T-t-^/<VKr+n^{f^-|cgE^$ixfc 

3g^[gs§i o s vmmm&&mi!$iv>m%-\zfflm&$z 

^7T-io9frt,miB£tiZo mfimmss 1 o 6 xmm 
-rzm^-n. aantimw/ntzmus* (tx- 

I, t x-Q) £^*/M£*£iil:7.Y/U* 1 0 3 (Cii 
Lfcft^--e35»), QPSK<75«fc?lci, QqzffiOJSUF.Sr 

5. f*i?*/HSttai&7*A'* 1 0 3*3j;tfD/A^& 
Sli^yyu- h^2ffifJWJi (0lJ^li4^= 1 5. 3 6 
MHz) <r)-*>ZfV >ifa c 1 k 4 Tg)f£-f 



A4£tt«rfTV\ ftfcffi«igeilltt3 0 2(C«fc QiPKK'^y 

yii-to* ^f-y^\t.K/Atz.n{iLn^yY\^x 

. ffl^J $ *l£ 0 &tSlHl$5lHli^ 3 0 1 ( s c - 

I . s c — q) mmzsGCX* 
0) Wit 0 

0) (Db% k/2 

1) <ob£ 7t 

1) -re/2 

io (6 0 kH z) <T>i?u v ? c 1 k 1 , f-y-f^ — H 
(3. 84MHz) ©^D ? ^clk2, 
©1/2 y * n y * c 

i k3, 7"y9^^&my^^fHiixy-D/Km^<D^- 

>y\) V^n y* c 1 k4W|-i'Q5'^^I4$-ti: > # 
[00 4 6] fr\Z. X^<? h*8*i!Bfcft««>X«»a> 

[004 7] 02 fc#J»i-S t , ft^ft^T-Vv 1 ^- 2 
0 1 "Cglf U «^[1IK2 0 2 -rgff^— Kft-i- 

T-^a^/7 ? v ! iS'^^lH]8S2 0 3"(»S{tf f ^*A' 
^^^Kg* (rx-I, rx-Q) lC^&£;ft- 
5„ rx-IlilUffi^ (Ifiic^) , rx-QliB^ 
^ (Q^) S^*LTV^5 0 

[004 8] mbm^rvy'y 207 ttigftdi 
-c^fctL^tticW-tro \/y°V •xm'OrWft (sc-i' , 
s c-q' ) sr^-r^o is«« : efl[toft-cv^5a:iwT 

ymm<om^(t^y^y i ^ >ynm^. ^^u^uy 

9 • fr—rf (DLL) ^^t5«5, *^W(d*5(t 

[0 0 4 9] «/4->7hQPSK^^ h/PigfeSICl] 
^2 0 4li, =f--y7\s- hX-f^ZfV Vj/^ftfcgffT* 
i?^/U^<— Kfi# (rx-I, rx-Q) «riS$*£ 
'>^JlfyH^-h©JS»ttffe«* (r d-I. rd- 

«o q) srta^fSo wzmi& 2 o 5 itm&mm ■§■ (rd- 

I. rd-Q) 0Stttt&fcSi*ttmtttttti::£3ft-9- 

5, ^7 Uyu/V y T/U^^lHlSS 2 0 6 y TvMf 

[0050] W±\sm 2 0 7 ttftfMT 

LfcS^^n y^Sr»4S-ar. #[5ISS^^iB-t- 5. c 1 
k 1' ~ c 1 k 3' H^ti-^tL^fffiiJW^ o^clk 
l~c 1 k 3 SrfiH«*i>6S±Ufct>WC*S. *d 



(7) 



[00 5 1] jt/4 ->7 hQP SK^? h^iStt»(5] 
g|2 0 4<Ofij^!^o^-C, l2I4«rffli/>TlftWi-5o Sff 
y'-^M-^Xy Kff # (rx-I, r x -Q) ItitL 

ttEMElelB 4 o l ic J: 9 *£«tf?-5§-£> ^7° <J * ic&o -c, 

0, ± 7t/2, jc£i7ffiftl3l5*ix3. &K» *4y1- 
4 0 2-e. «WI«*y:/fc*H»B©7 % y7'K:#«t 

<b*U ^tlfilTJfa Al/-? 4 0 3 *)5V^ll7*a A 
U— 9 4 0 4lCA^$tl5„ 7+aAU-^403 < 4 
0 4 14 1 S^tf/UEWL A*ft U -ttv^ 
tl> ^JOgft (acc-Il. acc-Ql), (a 
cc-I2, a c c-Q 2) 5rffi^i-5o 1 '>VJl?/U= 
6 4f-y7'-C?*)5*»?>, #T=3r^AU— *I41. 9 2M 

(s c- I' , s c-Q' ) = 



¥4ia»T?«j*4iv*. i. Qjfc$«s»*-r 

yT-7 0 lttltlRW-lS-ury*© I , Qj*##— SfcL4 
V^if (ac-l' *ac-Q' ) , I, Qfi&#££& 

LTm^-rs. fftKes7 o 2 ^n*o 

QriMM* "-1" WW (a c-Q' — 1) A*(i*0 

?ftv73 #CQ IfiK^S 1" (Ofl# (a c — I ' = - 

1) A*flr*©ff**rS«tbTia*i-s. 

[0 0 5 3] fi:*BlH]teleISS4 0 5 14- n /4 W&ftlelte 

5„ Lfl>U ro»lt*l±l^#yHciiatT*.tfJ:v^ 
©■C (l/60kHz{ClH]) . ffij$<0»»tlHgT?a 

[0054] 05 nm^t^m^^y^-i^m^ 

try Hftisjt«W**< rt 

*>5„ flaBEHElHl»5 0 l-eflfc^-y^tt-t©**, # 
^y7 p l4-fl:/4fc*ltfi:tSlHlte$-y:Ttii^i-5o ffifB 
[H]telH]gS5 0 2ttH7 t:«o-CRWUfcttttia6iiaiS4 
0 1 fcflCfcro-eRWS:*!*-*-*. 7*aAM5 0 
3f4l ^^^HEUBfA^fi-S-SrSSHniK-t-S. wWlil 
5 C0#?^T?f4 3. 8 4MHz»:6 4fy ^© JR§Ujn J| 

[0 0 5 5] l2 6tf>flS$l4, ->^7jf/UU— h-eroteaS: 
DSP -etTto* 5 w i: Iwi 9 />— a TtfJfifB&flsSrH- 
-5t)COt?fc5o 1 *»sK^#<OjRSIAn»M (a c c - I 
1. acc-Ql) , (acc-12, acc-Q2) 
SrDS P|w&9i&*, DSP©yn^7A|;±!) (ac 
c-12, a c c-Q 2) fc- «/4 0>ffcffi|5HEfil3?S: 
ffolt'ik. (acc-Il. acc-Ql) tJDgU 



(acc-12, a c c -Q2) l4-jt/4fc*(+{iffi[5] 
iELfct, fl»^y^«)*flKlDllfl (a c c- I 1, a 
cc-Ql) iJog^i-u «Mf (rd-I, r d 
-Q) «r»5. 

[0 0 5 2] £{gfl|0ffi*ii]lE[B!B4 o l ttiSMHroffi 

io ^-S-U7°!J * (a c - I' , a c -Q' ) CDfitJOfc C 
T, 

(0, 0) ©il 0 
(l, o) <r>b* -7t/2 
(l, l) ©iS x 
(0, l) 7t/2 

£\ rattM Sri? 5 s p k «fc 5*Q.S^£.S^» 

26 [0 0 5 6] EJt±l±K 9 fTjEflF#<t/«*fl2«rfif43 4V > 

*frro»wc*>«*«, n^ftm&mt (cdma) 36T3S: 

■Ctt, fiU'— hO»*ii*tf*fk. ®C«^V i t e r b 

S205, /<? y r A^E»niB«>ft*) 9 

SViterb i(M*9«{«K ^fcfcfca. 
[0 0 5 7] (1fttt£M) *SiLtQ 

PSK©S-§-{-o^-CtftWLfc^, BPSK?ri^5* 

30 y Uvu^&S-CATJ-r— * t d & t d - 

ftS5-?{4¥lJjt[E]& 2 0 5 -CW^J^^ 2 IftlJJtKfc 9 , 
7 WU/-> y T/U^IhIK 2 0 6 -45^g|c$>5 0 
[0 0 5 8] 

[0 0 5 9] ^-oaSI4» E8<;^i-J;p(c, 
ttb Lt)t/4v'7 HQP SKJrll^r fclci 9, 

S^ci2:^^A7J i^v^-ew y =r y f-r <c < * 9 , 

[0 0 6 0] %2 0>®mi±-&;%® (flNRKVI) *5*i 
LtQ P SKSrfflV^S^ i: i 5 "^^ (^y 
T'U'— F/->V^H/- h) iB P SKlCit'<2^lC-C 

W*i s 2«ic4*fc», £<9g><<n$m-%i£oZb Air- 
so #5, 



(8) 



[0 0 6 1] » 3 y^—h-Of- 103 

>?LXim.-riX\-£&.<. 2#3Lmt LTOQP 104 

SKSrffl^fc#-g-|CJt^^n y^JISt&fc l/2"C#, 105 

iS^^m^ftlCiii-rSr <kt?fc5. 1 0 6 

[0 0 6 2] ^4(7DS!l*li, iu/4v'7hQPSKIif- 107 

vi/*-e. {t*j«asft«-t-5fc». i. Qritam ios 

OT*Sr«<-fCi:*"e#, Wt(0|Rl±*«-H«CtT? 109 

fcS. 2 0 1 

[HHOflSS^&iftBJ] 20 2 

[0 1 ] #*W©3»S«»i£«»0>*J«**-*-?'n y ^ io 2 0 3 

0„ .204 

[0 2 ] *«W©3BS««>5SflWJ«>«rt«r*i-^n y * 2 0 5 

IS. 2 0 6 

in 3 ] ttwonnmnx^? h*4HRiEitto*tjft*- 207 

ft^ny^H, 20 8 

[04 ] #«9i©aMfc«0>*'<* h/PiSffiSclHlSSWfg 1 3 0 1 

®« ^{fe$r^1-y n y 3 0 2 

[05] ^wosiawo^^ Yj\>mm.m&<Dm2 401, 

W*^*-ffiS:^-t-7' n y ? El,, 4 0 2 

[H61 *»WOSI1|[«<0^^ hAT8!l«RiaKO*3 20 4 0 3, 

Wfllfig^-feSr^i-y n y ? H. 4 0 5 

[0 7 ] >M8m0^OT0ttfil3eiBlK0ttj££&&fl% 4 0 6 

■t-yny^ig. 50 1 

[08] **WOlB*«!l©*/4 ^7 KQP SK&Stff 50 3 

tim&*7fi1r® B 6 0 2 

[0 9] S£3fe0iJ<OOQ P S Ktt»flr»©«***»«rfl% 6 0 3, 

6 0 5 

[«F*0>«Mn 70 1 

10 1 y WUfElfeS 7 0 2, 

102 hQP SK^^ h/UffiSclelSg so 7 04 



7>ft 

«/4->-7 hQPSK^ h/WjS»lfi^lHl8S 

ta*«F*i'>fy#*£iiii& 

timmnmv?, i 
jaffiiEiteiHi^ 2 

5 0 2, 6 0 1 {£*B[h]S5[hJSS3 
404 Tdf^AU— * 

(H§lEHEi§ift4 
Ailltll 

iitB[H]fe[HlSg 5 

S)9#;t;*-1' y^ 

6 04 T**.J*\s— 9 
DSP 

I, Q^-f-yf 

703 m^msmisk 
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clk4 



►cUI-4 
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td-I • 
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sc-fl- 
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tft*8BIlE 
0. -r/4 

T" 
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0. tr/2. f 
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> tl-I 



clkS 



15] 



502 



SB- 3 
0, tr/2. » 



clk2* 



503 
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ACCUH 

T 

cur.2 



• rd-l 

• rd-0 



ac-Q' 
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[122] 



me] 



201 



202 



203 



r y 
an 




v _ 
A/D 


nc-I 




rx-fl 
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A/D 






207 


r 
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sc-I* 



20S 



204 



x/4 QPSI 



rd-I 



rd-Q 



T 

clkl'~3 



20S 



206 
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clkl* 



nt-l 
nc-Q 



sc-r 

sc-Q* 



BOl 

ttlSHts 
Sift- 3 
0. ±jr/2.i 



602 

s 
w 



T T 

clkZ' clW 



ms] 
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— i ace-Il 
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ACCUH 
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604 

^ I acc-I2 
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ACCUR 



acc-Q2 
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